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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Housing which is the member of an input side, and the turbine which is the member of 
an output side, In the slip control unit for torque converters which becomes and controls suitably 
the amount of fluid slips between an input side and an output side the piston which carries out 
friction association of between these input flank material and output side members mechanically 
— since — While preparing the disk of 1 which is attached in shaft orientations so that sliding 
movement may be possible, and is from a metallic material on the above-mentioned housing or 
pistons [ either ] side so that relative rotation may be impossible It is what is attached in shaft 
orientations at the remaining another side side so that relative rotation may be impossible, and 
so that sliding movement may be possible. The slip control unit for torque converters 
characterized by preparing other disks which consist of a metallic material, and preparing friction 
material in these two field side where a disk meets, respectively. 



[Translation done.] 
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1 This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to what aimed at improvement in the heat transfer 
rate of the circumference of the file plate which controls suitably the amount of fluid slips 
between the I/O shafts in a torque converter, and controls the amount of slips by this especially 
about the slip control unit for torque converters which aimed at improvement in a torque 
transmission efficiency, and improvement in heat dissipation effectiveness. 
[0002] 

[Description of the Prior Art] Generally, a torque converter has the trouble that the energy loss 
by slip of the above-mentioned liquid (fluid) arises, at the time of actuation from the place which 
is that to which transfer of power is performed through a liquid (fluid). In order to solve such a 
trouble, the so-called lock-up device it was made to make the amount of fluid slips of an input 
side and an output side reduction-ize is developed by preparing the piston which consists of a 
friction device between housing which is input flank material, and the turbine which is an output 
side member, and carrying out friction engagement of this piston and the above-mentioned 
housing suitably. And in such a lock-up device, in order to attain expansion-ization of friction 
engagement area between the above-mentioned housing and a piston, what prepared the friction 
member among these both many tabular is developed, for example, it is already well-known by 
JP,4-165151,A etc. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, the above-mentioned conventional thing 
is not taken into consideration at all about the heat dissipation approach of the frictional heat 
generated in the place of the above-mentioned friction member, although a friction member is 
prepared between housing and a piston many tabular and it is made to lessen calorific value per 
unit area by expansion-izing of a friction surface product by this. In such a torque converter with 
a lock-up device, frequently, friction engagement will arise between the above-mentioned 
housing and a piston at the time of heavy load actuation, and a lot of frictional heat will occur in 
the circumference of these devices at it. In order to solve such a trouble, it is the purpose 
(technical problem) of this invention that it is going to offer the slip control unit for torque 
converters which has the device which was finally made to carry out stripping of it into 
atmospheric air while making the frictional heat produced by engagement of the multi-tabular 
friction member (file plate) prepared between the above-mentioned housing and a piston 
transmit to housing and a piston efficiently. 

[0004] ~ ' ' ' " J " 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, we 
decided to adopt the following means in this invention. Namely, housing which is the member of 
an input side in this invention and the turbine which is the member of an output side, The piston 
which carries out friction association of between these input flank material and output side 
members mechanically, Become and it is related with the slip control unit for torque converters 
which controls suitably the amount of fluid slips between an input side and an output side, since 
— While preparing the disk of 1 which is attached in shaft orientations so that sliding movement 
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may be possible, and is from a metallic material on the above-mentioned housing or pistons 
[ either ] side so that re lative rotation may be impossible It is what is attach ed in shaft 
orientations at the remaining another side side so that relative rotation may Be impossible, and 
so that sliding movement may be possible. We decided to take the configuration which prepares 
other disks which consist of a metallic material, and prepared friction material in these two field 
side where a disk meets, respectively. 

[0005] By taking such a configuration, the following operations will be presented in the thing of 
this invention. That is, in the thing of this invention, actuation of a slip control device generates 
heat by friction contact between the friction material which was prepared in the housing and 
piston side and which was prepared in the other party in the place of each disk. In this case, 
even if it similarly takes area in the friction material which a difference will arise in peripheral 
velocity if arrangement of friction material is large to radial and it differs, since it is influenced 
also with the relative-in calorific value produced by friction contact sliding velocity between 
friction contact-carrying members, and has the same coefficient of friction, a difference will 
arise in calorific value. While dividing arrangement of friction material into radial in the thing of 
this invention in consideration of these things, it is [ area / which friction material occupies ] 
small in a periphery side, and an inner circumference side is enlarged, and it is made to lessen 
effect of peripheral velocity by this. Moreover, when area of the friction material prepared in the 
two field side where a disk meets, respectively is made into the same value, it sets. The 
magnitude of the relative [ it is not necessary to make it not necessarily have the same 
coefficient of friction, and ] sliding velocity between friction contact-carrying members, That is, 
according to the difference of the peripheral velocity by the difference in the radial arrangement 
location of friction material, it is [ coefficient of friction / of friction material ] small in a 
periphery side, an inner circumference side is enlarged, and effect of peripheral velocity can be 
lessened by this. By taking such a configuration, it can have the value almost same as the 
heating value it is made to serve as the almost same value as a result by which the amount of 
the frictional heat generated on two disks is spread to a housing and piston side in the thing of 
this invention. By this, the generated frictional heat can be efficiently distributed now, and it can 
avoid producing stagnation of the above-mentioned exoergic section, i.e., the surrounding heat of 
3 isk 

[0006] Moreover, the above-mentioned heat (frictional heat) will be transmitted to the disk side 
which consists of a metallic material. By the way, in the thing of this invention, from the place 
which is that by which these disks are connected respectively greatly [ heat capacity ] with high 
housing or the high piston of heat conductivity, the frictional heat generated by the disk of each 
above is efficiently spread to housing or a piston! and heat ceases to pile up in the place of a 
disk. And stripping of the heat which did in this way and was spread at housing or a piston will be 
efficiently carried out into atmospheric air from these members that have many heat sinking 
plane products. Therefore, stripping of the frictional heat which the above-mentioned disk 
generated by the way at the time of actuation of the above-mentioned slip control device will be 
carried out efficiently, and the surroundings of the disk concerned will be cooled efficiently. 
[0007] In addition, in this invention, the means (approach) which took into consideration not only 
generation of heat in a friction surface but the moving trucking of heat besides this can be 
considered. This thing is having made the capacity of the friction material prepared in these two 
field side where a disk's meets, respectively become a value according to the thickness of each 
disk, and the ratio of mass, when the thickness of the two above-mentioned disks differs from 
mass greatly. It is having made it specifically arrange so that the ratio of the value of area x 
coefficient of friction of friction material prepared in both disks may become the thickness of the 
disk which meets, respectively, and the same value as the ratio of mass. 

[0008] By taking such a configuration, the movement magnitude of the heat produced by friction 
contact between the other party friction material in both disks will be efficiently distributed in 
the thing of this invention. That is ; as for the heat produced by friction contact, the stagnation 
condition will be determined by what kind of thing the moving trucking is. A possibility that a big 
bias may arise in the movement magnitude of heat, and heat may pile up only on one outskirts of 
a disk in order to tell many heat in both the above-mentioned disks so that a disk member is 
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thick when each thickness differs greatly is **. In the thing of this invention, to a thick disk side 
and it is made for heat to move to a thin disk side few on the other hand, and since the 
configuration which enabled it to distribute heat efficiently is taken, it is lost that heat piles up in 
the circumference of one of disks. That is, it distributes efficiently and piling up in the 
surroundings of the exoergic section concerned, i.e., a disk, of the generated frictional heat is 
lost. By this, the overall heat conductivity can be raised now and the cooling effectiveness of the 
circumference of a disk can be raised now. 
[0009] 

[Embodiment of the Invention] The gestalt of operation of this invention is explained based on 
drawing 1 R> 1 thru/or drawing 5 . The housing 1 which is connected with an engine side and 
forms the member of an input side as the configuration is shown in drawing 1 , although related 
with the gestalt of this operation, the turbine 3 which is connected with a transmission side and 
forms the member of an output side, and the piston 2 which is connected with the turbine 3 side 
concerned, and is prepared so that sliding movement to shaft orientations (01 01 direction) may 
be possible — since — it is based on becoming. 

[0010] In what consists of such a configuration, two or more friction material is prepared in many 
tabular between the above-mentioned housing 1 and a piston 2. The concrete contents are 
explained based on drawing 1 thru/or drawing 5 . First, the thing of the fundamental gestalt is 
explained based on drawing 1 and drawing 2 . That bore side carries out spline association at the 
spline section 15 of housing 1, and by this, this thing so that sliding movement to shaft 
orientations (01 01 direction) may be possible And the disk 11 currently steadily attached so 
that relative rotation may be impossible for housing 1 (henceforth a housing side disk), In the 
spline section 25 of a piston 2, the outer-diameter side carries out spline association, and by 
this, so that sliding movement to shaft orientations (01 01 direction) may be possible and the 
disk (henceforth a piston side disk) 21 of another side attached by the piston 2 so that relative 
rotation may be impossible — since — it becomes. And the friction material 111, 119, 211, and 
21 9 is formed in each field side of both [ these ] the disks 11 and 21 . And when the above- 
mentioned piston 2 moves ahead in a housing 1 side, i.e., drawing 1 , each disk 11 and 21 
contacts each other further, and each friction material 1 1 1, 1 19, 21 1, and 219 prepared between 
the inside of housing 1 and the front-face side of a piston 2 many tabular, and housing 1 or a 
piston 2 carries out friction engagement. 

[001 1] In addition, what (119) carries out friction engagement the thing [ which carries out 
friction engagement the inside side of housing 1 among the friction material prepared in both / 
these / the disks 1 1 and 21 ] (219), and front-face side of a piston 2 is a thing of each disks 1 1 
and 21 prepared uniformly, respectively, as the whole surface is worn mostly. On the other hand, 
as what carries out friction engagement with the disk side of the other party (111 21 1) is shown 
to each other at drawing 2 , it is installed so that each width of face may differ. It is set up so 
that the calorific value in the other party disk side [ respectively / (1 1 1 21 1) ] may specifically 
serve as the almost same value. That is, it has coefficient-of-friction x peripheral velocity 
(average) of the area x friction material^! 1 of the coefficieht-of-friction x peripheral-velocity 
(average) ** friction material 21 1 of the area x friction material 1 1 1 of the friction material 111. 
By this, the calorific value in the contact surface of the other party disks 11 and 21 which carry 
out friction engagement (friction contact) to these frictions material 111 and 21 1 comes to have 
the same value as both, and will present a situation with the same condition of heat conduction 
by the side of a piston 2 and housing 1. 

[0012] In addition, it is related with arrangement of the friction material 111 and 211 prepared in 
each contact surface side of such both disks 1 1 and 21. As shown in drawing 1 and drawing 2 , 
what (111) is prepared in the housing side disk 11 is arranged to an outer-diameter side. 
Although what (211) is prepared in the piston side disk 21 was arranged to the bore side, 
otherwise For example, as shown in drawing 3 , what arranges to a bore side what (1 1 1) is 
prepared in the housing side disk 11, and arranged what (211) is prepared in the piston side disk 
21 to the outer-diameter side is considered. And also in this case, the value of the calorific value 
in the contact section with both 111 and 21 1 other party disks 21 and 1 1 is set up so that it may 
become almost the same. 
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[0013] Furthermore, about arrangement of the friction material prepared in a contact surface 
side with the disk of the other party of such both disks 1 1 and 21, the thing in consideration of 
the effect of the heat transfer path irrtR¥^ircufhTerence of a friction surface as shown in 
drawing 5 is also considered. As shown in drawing 5 , the thickness of a disk 21 this thing 
specifically At the time of thickness twice [ about ] the value of a disk 1 1 What [ what is 
prepared in a disk 11 ], i.e., the thing in which the value of touch-area x coefficient of friction of 
the friction material in contact with a disk 21 is prepared by the disk 21, That is, it is having 
made it arrange so that it may become a value twice [ about ] the value of touch-area x 
coefficient of friction of the friction material in contact with a disk 11. The movement magnitude 
which goes via each disks 21 and 1 1 of the heat produced by friction engagement to each other 
party friction material 1 1 1 and 21 1 by this comes to serve as a value according to each heat 
capacity. By this, the above-mentioned frictional heat will spread efficiently to a housing 1 and 
piston 2 side. In addition, the thickness of a disk 1 1 and a disk 21 sets, when an EQC differs from 
mass. Since the one where mass is larger has large heat capacity, therefore can accumulate 
many heat For example, when it is the value whose mass of a disk 21 is twice [ about ] the mass 
of a disk 1 1 , It can arrange so that it may become a value twice [ about ] the value of touch- 
area x coefficient of friction of that in which the value of touch-area x coefficient of friction of 
what is prepared in a disk 11, i.e., the friction material in contact with a disk 21, is prepared by 
the disk 21, i.e., the friction material in contact with a disk 11. 

[0014] Furthermore, about arrangement of the friction material prepared in a contact surface 
side with the disk of the other party of such both disks 1 1 and 21 , the thing made it whose 
effect of the peripheral velocity in a friction surface as shown in drawing 4 decrease is also 
considered. It takes into consideration that the amount [ in / in this thing / a friction surface ] of 
heat release is influenced with relative sliding velocity. While specifically dividing the-friction 
material prepared in each disk 1 1 and 21 in the direction of a path and making it the width of 
face of the direction of a path not become large, it is having arranged the these-divided friction 
material 111, 1 1 1 the thing in which 21 1 is prepared by the housing side disk 1 1 , and the thing 
prepared in the piston side disk 21 in the shape of alternate in the direction of a path. A big 
difference can be prevented from specifically being generated in the calorific value produced by 
friction engagement on each other party disk 11 and 21 by considering as the coefficient-of- 
friction x peripheral velocity (average) of the area x friction material 211 of the coefficient-of- 
friction x peripheral-velocity (average) ** friction material 21 1 of area x friction material 1 1 V of 
coefficient-of-friction x peripheral-velocity (average) + friction material 111' of the area x 
friction material 1 1 1 of the friction material 111. The amount of the frictional heat generated by 
the housing side disk 1 1 and the piston side disk 21 also serves as almost same value, and the 
amount of the frictional heat spread to a housing 1 and piston 2 side can be controlled now by 
this to an almost equivalent value. In addition, since there is a'possibility that the planar pressure 
of the contact surface may go up locally, the calorific value of the circumference of the friction 
section may maximum-ize by this, and loam ****** may produce a extreme temperature rise, in 
the gestalt of this operation when friction material is subdivided too much in the direction of a 
path In order to cope with this, for example, as shown in drawing 4 </A>, either the side, for 
example, the thing (111 1 1 V) in which do not subdivide what (21 1) is prepared in the piston side 
disk 21, it is unified, and this is prepared by the housing side disk 1 1 — the direction of a path - 
- ****** — he is trying to arrange like Thus, while, supposing that friction material is arranged 
in the shape of alternate on the whole and lessening effect of peripheral velocity, it can avoid 
that the planar pressure of the contact surface goes up extremely. 

[0015] Next the operation about the thing of the gestalt of this operation which consists of such 
a configuration etc. is explained. That is, in the thing of the gestalt of this operation, actuation of 
a slip control device generates heat by friction contact between the friction material which was 
prepared in the housing 1 and piston 2 side and which was prepared in the other party in the 
place of each disk 1 1 and 21. And this heat (frictional heat) will be spread to each disk [ which 
consists of a metallic material ] 11, and 21 side. By the way, in the thing of the gestalt of this 
operation, these disks 1 1 and 21 are connected with high housing 1 or the high piston 2 of heat 
conductivity g reatly [ heat capacity ], respectively. Therefore, the frictional heat generated by 
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the disks 11 and 21 of each above is efficiently spread to housing 1 or a piston 2, and heat 
ceases to pile up in the place of each disks 11 and 21. 

[0016] And stripping of the heat which did in this way and was spread at housing 1 or a piston 2 
will be efficiently carried out into atmospheric air from these members that have a big heat 
sinking plane product. Therefore, stripping of the frictional heat which the above-mentioned disks 
1 1 and 21 generated by the way at the time of actuation of the above-mentioned slip control 
device will be carried out efficiently, and the surroundings of these disks 11 and 21 will be cooled 
efficiently. Moreover, from the place where both calorific value of each friction material 111 and 
211 prepared in the place of the housing side disk 11 and the piston side disk 21 serves as an 
almost equivalent value, the heating value spread to a housing 1 side and the heating value 
spread to a piston 2 side come to have an almost equivalent value, and does not incline toward 
either the side, greatly. The generated frictional heat is efficiently distributed by these things, 
and heat ceases to pile up in the exoergic section concerned, i.e., the surroundings of each disks 
11 and 21, by them. Consequently, the temperature rise of the circumference of the above- 
mentioned friction material at the time of actuation of a slip control device (surroundings of disks 
11 and 21) can be controlled now. 

[0017] moreover, the thing which arranged the surface ratio of the friction material 111 and 211 
according to the thickness of each disk, and the ratio of mass — setting (referring to drawing 5 ) 
— the holdup of the frictional heat generated by each disks 1 1 and 21 can serve as an 
equivalent value. That is, the amount of temperature rises by the heat produced by friction 
contact is decided by how heat moves. When heat transfer capacity is smaller than another side, 
heat piles up [ one side of a disk ] in the disk of the direction with little heat transfer capacity, 
the amount of temperature rises becomes large, and the bias of heat arises. In consideration of 
these things, in the thing of the gestalt of this operation, it opts for arrangement (specifically 
division comparatively) of friction material according to the condition of a heat transfer path, and 
is made to lessen effect by the difference in a heat transfer path. He makes smooth migration of 
the frictional heat generated by the housing side disk 11 and the piston side disk 21, and is trying 
to make heat spread efficiently to a housing and piston side in the thing of the gestalt of this 
operation by taking such a configuration. Consequently, overall heat-conduction effectiveness 
can be raised now and stagnation of heat ceases to arise in the surroundings by which the 
above-mentioned disks 11 and 21 are arranged. Namely, a disk 11 and the cooling effectiveness 
of the circumference of 21 will be raised, and the temperature rise at the time of actuation of a 
slip control unit can be controlled now. 

[0018] moreover, the thing which divides the friction material 1 1 1 and 21 1 in the direction of a 
path, respectively, and arranged these alternately — setting (referring to drawing 4 ) — it can 
have an equivalent value for the amount of the frictional heat generated by each disks 11 and 21. 
While dividing arrangement of friction material into radial in the thing of the gestalt of this 
operation, these are arranged by turns in consideration of peripheral velocity, and, specifically, it 
is made to lessen effect of the difference of the calorific value by peripheral velocity by this. By 
taking such a configuration, in the thing of the gestalt of this operation, it can become the almost 
same value now about the amount of the frictional heat generated by the housing side disk 1 1 
and the piston side disk 21, and the heating value distributed to a housing and piston side can be 
equated more now. Consequently, overall heat-conduction effectiveness can be raised now and 
stagnation of heat ceases to arise in the surroundings by which the above-mentioned disks 1 1 
and 21 are arranged. Namely, a disk 11 and the cooling effectiveness of the circumference of 21 
will be raised, and actuation of a slip control unit can be more finely controlled now. 
[0019] 

[Effect of the Invention] Housing which is the member of an input side according to this 
invention, and the turbine which is the member of an output side, The piston which carries out 
friction association of between these input flank material and output side members mechanically, 
Become and it is related with the slip control unit for torque converters which controls suitably 
the amount of fluid slips between an input side and an output side, since — While preparing the 
disk of 1 which is attached in shaft orientations so that sliding movement may be possible, and is 
from a metallic material on the above-mentioned housing or pistons [ either ] side so that 
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relative rotation may be impossible It is what is attached in shaft orientations at the remaining 
another side side so that relative rotation may be impossible, and so that sliding movement may 
be possible. While preparing other disks which consist of a metallic material and preparing friction 
material in these two field side where a disk meets, respectively Since the configuration the 
amount of the heat generated by contacting the other party disk side of the friction material in 
which these two disks are attached was made to be in an almost equivalent condition is taken It 
was lost that the heating value spread to a housing side and the heating value spread to a piston 
side come to have an almost equivalent value, and inclines toward either the side, greatly. 
Consequently, the generated frictional heat is distributed efficiently and heat ceased to pile up in 
the exoergic section concerned, i.e., the surroundings of each disk. Therefore, the cooling 
function of the circumference of a slip control unit can be raised now, and a slip control unit can 
be more finely operated now. Consequently, improvement in the rate of fuel consumption can be 
aimed at now. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the whole this invention configuration. 
[Drawing 2] It is drawing showing the arrangement condition of the friction material of the 
circumference of the disk concerning this invention. 

[Drawing 3] It is drawing showing other examples about the arrangement condition of the friction 
material of the circumference of the disk concerning this invention. 

[Drawing 4] It is drawing about what divided the friction material of the circumference of the disk 
concerning this invention in the direction of a path showing the arrangement condition. 
[ Drawing 5] Although the friction material of the circumference of the disk concerning this 
invention was divided according to the heat transfer path, it is drawing showing an arrangement 
condition. 

[Description of Notations] 

1 Housing 

II Disk (Housing Side Disk) 

I I I Friction Material 
111' Friction material 
119 Friction Material 
15 Spline Section 

2 Piston 

21 Disk (Piston Side Disk) 
21 1 Friction Material 
219 Friction Material 
25 Spline Section 

3 Turbine - 
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